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DETAILED ACTION 

Summary 

1 . Claims 1-25 are present and have been fully considered. 

Response to Arguments 

2. Applicant's arguments with respect to claims 1 -4, 7-11,1 4-1 7, 1 9-23, and 25 
have been considered but are moot in view of the new ground(s) of rejection. 

Terminal Disclaimer 

3. The terminal disclaimer filed on March 4, 2009 disclaiming the terminal portion of 
any patent granted on this application which would extend beyond the expiration date of 
US 6,627,020 has been reviewed and is accepted. The terminal disclaimer has been 
recorded. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

5. Claim 25 rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. It is unclear as to how the multilayer ceramic laminate of claim 
14 further comprises discrete tailored shapes, or how a ceramic structure comprising 
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tailored shapes can control distortion within the laminate. For the purposes of this 
rejection, examiner will read this claim as "The multilayer ceramic laminate structure of 
claim 14, where said at least one first continuous non-densifying structure further 
comprises tailored shapes to control local distortion within the multilayer ceramic 
laminate." 



Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

8. Claims 1-2 and 7 rejected under 35 U.S.C. 103(a) as being unpatentable over 
LEE et al. (US 2003/0168150 A1) in view of CASSIDY et al. (US 6,221,193). 

a. Claim 1 requires a method to control post sinter dimension of a multilayer 
ceramic substrate sintered under load, comprising the steps of providing at least 



one first continuous non-densifying structure, providing at least one personalized 
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ceramic greensheet having a local peripheral kerf area and an external 
peripheral kerf area, and placing at least one first continuous non-densifying 
structure on the local peripheral kerf area of at least one personalized ceramic 
greensheet. LEE teaches piling a constrain layer on a dielectric layer printed 
with heterogeneous materials to reduce shrinkage, leaving windows in the 
constrain layer in positions complying with the personalized areas (para. 0020). 
One of ordinary skill in the art would understand LEE's constrain layer to be 
equivalent to the claimed non-densifying structure and LEE's printed dielectric 
layer to be equivalent to the claimed personalized ceramic greensheet. Further, 
one of ordinary skill in the art would understand the constrain layer to be placed 
on the kerf area of the greensheet, both local and external to the personalized 
areas. Claim 1 requires the step of green-sizing away the external peripheral 
kerf area from the multilayer ceramic substrate before sintering, and the step of 
separating the local peripheral kerf area from the multilayer ceramic substrate 
after sintering the multilayer ceramic substrate. CASSIDY teaches the step of 
sizing the greensheet laminate to remove the kerf from the active areas of the 
multilayer ceramic substrate (col. 5, lines 36-40). This is equivalent to the step of 
removing the external kerf area prior to sintering. One of ordinary skill in the art 
would combine the teaching of CASSIDY with the teaching of LEE because both 
are concerned with methods of reducing defects in the production of multilayer 
semiconductor devices, and CASSIDY provides a method of removing excess 
material from the product at a stage in the process where said material can be 
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easily removed as a green ceramic, instead of as a sintered integral body. LEE 
teaches that the multilayer structure may be cut according to the circuit printed 
(para. 0048), which is equivalent to the claimed step of post-sinter separation of 
the local peripheral kerf area. It would be obvious to one of ordinary skill in the 
art at the time of the invention to perform the pre-sinter sizing step of CASSIDY, 
in addition to the post-sinter sizing step of LEE, because one of ordinary skill in 
the art would want to adjust the shape of the personalized greensheet before 
sintering in order to fit the greensheet in a press, and some kerf area must 
remain until after sintering in order to hold the non-densifying structures during 
sintering. Claim 1 requires the steps of placing at least one personalized ceramic 
greensheet having at least one first continuous non-densifying structure in a 
stack of personalized greensheets, laminating the stack of personalized ceramic 
greensheets to form a green ceramic laminate where at least one first continuous 
non-densifying structure will at least partially control the dimensions of the green 
ceramic laminate during lamination, and sintering the green ceramic laminate 
under load to form a multilayer ceramic substrate where at least one first 
continuous non-densifying structure will at least partially control the dimensions 
of said multilayer ceramic substrate during sintering. LEE teaches that more 
than one dielectric layer can be stacked (para. 0021), that once stacked the 
structure can be laminated (para. 0021), that the stack is subjected to a heating 
step (para. 0022), that pressure may be applied during the firing (para. 0022), 
and the ceramic will sinter during heating (para. 0035). 
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b. Claim 7 requires the method of claim 1 , where each personalized ceramic 
greensheet has a plurality of personalized regions, so that the sintered, stacked, 
multilayer ceramic laminate is a multi-up multilayer ceramic substrate. Figure 1 
of LEE shows an embodiment of the LEE invention, either greensheet, laminate, 
or sintered substrate, that comprises at least 9 separate personalized regions. 
Therefore, it would be obvious to practice the method of claim 1 , where each 
personalized ceramic greensheet has a plurality of personalized regions. 

9. Claims 3, 4-6, 8-25 rejected under 35 U.S.C. 103(a) as being unpatentable over 
LEE and CASSIDY as applied to claims 1, 4, and 7 above, and further in view of 
NATARAJAN et al. (US 6,627,020). 

c. Claim 2 requires the method of claim 1 , with the additional step of post- 
sinter sizing the multilayer ceramic substrate to separate at least one continuous 
non-densifying structure from the multilayer substrate. NATARAJAN teaches the 
step of sizing the multilayer ceramic substrate, post-sintering, thereby separating 
the at least one discrete non-densifying structure from the multilayer substrates 
(col. 10, lines 39-43). One of ordinary skill in the art would combine the teaching 
of NATARAJAN with the references as combined, because one of ordinary skill 
would want to release the multilayer ceramic product from the non-densifying 
structure, allowing for use of the ceramic product and possible reuse of the non- 
densifying structure. Therefore, it would be obvious to one of ordinary skill in the 
art to practice the method of claim 1 , with the additional step of post-sinter sizing 
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the multilayer ceramic substrate to separate at least one continuous non- 
densifying structure from the multilayer substrate, 
d. Claim 3 requires the method of claim 1 with the additional step of 
providing at least one second continuous non-densifying structure. LEE teaches 
placing a constrain layer on the bottom of the ceramic body (para. 0020), which 
is equivalent to the claimed second non-densifying structure. Claim 3 requires 
the step of placing at least one second continuous non-densifying structure on 
the external peripheral kerf area of at least one personalized ceramic greensheet 
prior to lamination where at least one second continuous non-densifying structure 
will at least partially control the dimensions of the green ceramic laminate during 
lamination. LEE teaches that the printed portion of the ceramic sheet should not 
be covered by the constrain layer (para. 0021), which one of ordinary skill in the 
art would understand to mean that the constrain layer should be placed on the 
kerf area of the structure. Finally, claim 3 requires the step of pre-sinter sizing 
the green ceramic laminate to separate at least one second continuous non- 
densifying structure from the green ceramic laminate prior to sintering. CASSIDY 
teaches the step of sizing the greensheet laminate to separate the active areas 
from the kerf. NATARAJAN teaches the step of separating the second at least 
one non-densifying structure from the multi-up green ceramic laminate prior to 
sintering (col. 12, lines 3-5). LEE, CASSIDY, and NATARAJAN are analogous 
arts, and it would be obvious to one of ordinary skill in the art to remove the at 
least one second continuous non-densifying structure from the green ceramic 
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laminate along with the laminate that is sized away in order to reduce the 
process time and expense associated with removing the structure after sintering. 

e. Claim 4 requires the method of claim 3 where the first and second 
continuous non-densifying structure is metal, ceramic, polymer, or a combination 
thereof. LEE teaches that the constrain layer can be alumina, glass, or 
glass/ceramic (para. 0033). 

f. Claim 5 requires the method of claim 3 where the first and second non- 
densifying structure is a metal selected from the group consisting of 
molybdenum, nickel, copper, tungsten, stainless-steel, and zirconia. 
NATARAJAN teaches a plurality of non-densifying structures selected from the 
group consisting of molybdenum, nickel, copper, tungsten, stainless-steel, and 
zirconia (col. 9, lines 46-49). One of ordinary skill in the art would use the 
materials taught by NATARAJAN in place of those in the references above as 
combined because all are analogous arts, and the materials of NATARAJAN are 
functional equivalent alternate expedients of those used in the references as 
combined. 

g. Claim 6 requires the method of claim 3 where the first and second non- 
densifying structure as a thickness of approximately 0.0003 inch to 0.001 inch 
and a width of greater than 0.5 mm (0.02 inch). NATARAJAN teaches non- 
densifying structures with a thickness of 0.0003 inch to 0.001 inch and width of 
0.002 inch to 0.008 inch, as well as the fact that it would be obvious to one of 
ordinary skill in the art to vary the width and thickness of these structures (col. 6, 
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lines 50-57). Therefore, it would be obvious to one of ordinary skill in the art to 
practice the method of claim 3 where the first and second non-densifying 
structure has a thickness of approximately 0.0003 inch to 0.001 inch and a width 
of greater than 0.5 mm. 

h. Claim 8 requires the method of claim 7, with the additional step of post- 
sinter sizing the multi-up multilayer ceramic substrate to form individual multilayer 
ceramic substrates, thereby separating at least one first continuous non- 
densifying structure from the individual multilayer ceramic substrates. 
NATARAJAN teaches the step of sizing the multi-up multilayer ceramic substrate 
(post-sintering) to form individual multilayer ceramic substrates and thereby 
separating the at least one discrete non-densifying structure from the individual 
multilayer ceramic substrates (col. 10, lines 39-43). 

i. Claim 9 requires the method of claim 7 with the additional step of 
providing at least one second continuous non-densifying structure. LEE teaches 
placing a constrain layer on the bottom of the ceramic body (para. 0020), which 
is equivalent to the claimed second non-densifying structure. Claim 9 requires 
the step of placing at least one second continuous non-densifying structure on 
the external peripheral kerf area of at least one personalized ceramic greensheet 
prior to lamination where at least one second continuous non-densifying structure 
will at least partially control the dimensions of the green ceramic laminate during 
lamination. LEE teaches that the printed portion of the ceramic sheet should not 
be covered by the constrain layer (para. 0021), which one of ordinary skill in the 
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art would understand to mean that the constrain layer should be placed on the 
kerf area of the structure, between the product samples and/or surrounding them. 
Finally, claim 9 requires the step of pre-sinter sizing the green ceramic laminate 
to separate at least one second continuous non-densifying structure from the 
green ceramic laminate prior to sintering. CASSIDY teaches the step of sizing 
the greensheet laminate to separate the active areas from the kerf. 
NATARAJAN teaches the step of separating the second at least one non- 
densifying structure from the multi-up green ceramic laminate prior to sintering 
(col. 12, lines 3-5). LEE, CASSIDY, and NATARAJAN are analogous arts, and it 
would be obvious to one of ordinary skill in the art to remove the at least one 
second continuous non-densifying structure from the green ceramic laminate 
along with the laminate that is sized away in order to reduce the process time 
and expense associated with removing the structure after sintering, 
j. Claim 1 0 requires the method of claim 7, where the at least one first 
continuous non-densifying structure further comprises tailored shapes to control 
local distortion within the product samples. LEE teaches windows in the 
constrain layer that are in positions complying with the materials printed on the 
ceramic body (para. 0020). One of ordinary skill in the art would understand this 
constrain layer, therefore, to be a shape that is tailored to the printing on the 
ceramic body. 

k. Claim 1 1 requires the method of claim 9, where the first and second 
continuous non-densifying structure is metal, ceramic, polymer, or a combination 
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thereof. LEE teaches that the constrain layer can be alumina, glass, or 
glass/ceramic (para. 0033). 

I. Claim 12 requires the method of claim 9, where the non-densifying 
structures are a metal selected from the group consisting of molybdenum, nickel, 
copper, tungsten, stainless-steel, and zirconia. NATARAJAN teaches a plurality 
of non-densifying structures selected from the group consisting of molybdenum, 
nickel, copper, tungsten, stainless-steel, and zirconia (col. 9, lines 46-49). One 
of ordinary skill in the art would use the materials taught by NATARAJAN in place 
of those in the references above as combined because all are analogous arts, 
and the materials of NATARAJAN are functional equivalent alternate expedients 
of those used in the references as combined. 

m. Claim 1 3 requires the method of claim 9, where the first and second non- 
densifying structure as a thickness of approximately 0.0003 inch to 0.001 inch 
and a width of greater than 0.5 mm (0.02 inch). NATARAJAN teaches non- 
densifying structures with a thickness of 0.0003 inch to 0.001 inch and width of 
0.002 inch to 0.008 inch, as well as the fact that it would be obvious to one of 
ordinary skill in the art to vary the width and thickness of these structures (col. 6, 
lines 50-57). Therefore, it would be obvious to one of ordinary skill in the art to 
practice the method of claim 9, where the first and second non-densifying 
structure has a thickness of approximately 0.0003 inch to 0.001 inch and a width 
of greater than 0.5 mm. 
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n. Claim 14 requires a multilayer ceramic laminate comprising a plurality of 
ceramic greensheets, at least one personalized ceramic greensheet having a 
peripheral kerf area, and at least one non-densifying structure placed on the local 
peripheral kerf are of the at least one personalized ceramic greensheet. While 
applicant amended claim 14 to add language describing what will happen to said 
multilayer ceramic laminate, this is merely intended use. NATARAJAN teaches a 
method comprising the steps of providing at least one non-densifying structure, 
placing at least one non-densifying structure on the kerf area of at least one 
personalized ceramic greensheet, placing the at least one personalized ceramic 
greensheet in a stack of personalized ceramic greensheets, and laminating the 
stack to form a multilayer ceramic laminate (col. 10, lines 18-39). Because the 
multilayer ceramic laminate claimed is necessarily an intermediate product of the 
method taught by NATARAHAN, the multilayer ceramic laminate as claimed 
would be obvious to one of ordinary skill in the art. 

o. Claim 1 5 requires the multilayer ceramic laminate of claim 1 4, where at 
least one second continuous non-densifying structure is placed on the external 
kerf area. NATARAJAN teaches the step of placing at least one second non- 
densifying structure on the kerf area of the multilayer ceramic substrate (col. 10, 
lines 60-63). While NATARAJAN teaches only placing a second non-densifying 
structure on the kerf area between product samples, LEE teaches placing a 
constrain layer on the bottom of the ceramic body (para. 0020), which is 
equivalent to the claimed second non-densifying structure. LEE also teaches 
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that the printed portion of the ceramic sheet should not be covered by the 
constrain layer (para. 0021 ), which one of ordinary skill in the art would 
understand to mean that the constrain layer should be placed on the kerf area of 
the structure. 

p. Claim 1 6 requires the multilayer ceramic laminate of claim 1 5, where the 
first and second continuous non-densifying structure is metal, ceramic, polymer, 
or a combination thereof. LEE teaches that the constrain layer can be alumina, 
glass, or glass/ceramic (para. 0033). 

q. Claim 17 requires the multilayer ceramic laminate of claim 15, where the 
first and second non-densifying structure is a metal selected from the group 
consisting of molybdenum, nickel, copper, tungsten, stainless-steel, and zirconia. 
NATARAJAN teaches a plurality of non-densifying structures selected from the 
group consisting of molybdenum, nickel, copper, tungsten, stainless-steel, and 
zirconia (col. 9, lines 46-49). One of ordinary skill in the art would use the 
materials taught by NATARAJAN in place of those in the references above as 
combined because all are analogous arts, and the materials of NATARAJAN are 
functional equivalent alternate expedients of those used in the references as 
combined. 

r. Claim 1 8 requires the multilayer ceramic laminate of claim 1 5, where the 
first and second non-densifying structure as a thickness of approximately 0.0003 
inch to 0.001 inch and a width of greater than 0.5 mm (0.02 inch). NATARAJAN 
teaches non-densifying structures with a thickness of 0.0003 inch to 0.001 inch 
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and width of 0.002 inch to 0.008 inch, as well as the fact that it would be obvious 
to one of ordinary skill in the art to vary the width and thickness of these 
structures (col. 6, lines 50-57). Therefore, it would be obvious to one of ordinary 
skill in the art to practice the method of claim 15, where the first and second non- 
densifying structure has a thickness of approximately 0.0003 inch to 0.001 inch 
and a width of greater than 0.5 mm. 

s. Claim 19 requires the multilayer ceramic structure of claim 14, with the 
additional limitation that the structure is a multi-up multilayer structure. 
NATARAJAN teaches that the multilayer structure can be a multi-up multilayer 
structure (col. 10, lines 23-26). 

t. Claim 20 requires the multi-up multilayer structure of claim 19, where at 
least one second continuous non-densifying structure is placed on the external 
peripheral kerf area. NATARAJAN teaches the step of placing at least one 
second non-densifying structure on the kerf area of the multilayer ceramic 
substrate (col. 10, lines 60-63). While NATARAJAN teaches only placing a 
second non-densifying structure on the kerf area between product samples, LEE 
teaches placing a constrain layer on the bottom of the ceramic body (para. 0020), 
which is equivalent to the claimed second non-densifying structure. LEE also 
teaches that the printed portion of the ceramic sheet should not be covered by 
the constrain layer (para. 0021 ), which one of ordinary skill in the art would 
understand to mean that the constrain layer should be placed on the kerf area of 
the structure. 
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u. Claim 21 requires the multi-up multilayer ceramic laminate of claim 1 9, 
where at least one first continuous non-densifying structure further comprises 
tailored shapes to control local distortion within the product samples. LEE 
teaches windows in the constrain layer that are in positions complying with the 
materials printed on the ceramic body (para. 0020). One of ordinary skill in the 
art would understand this constrain layer, therefore, to be a shape that is tailored 
to the printing on the ceramic body. 

v. Claim 22 requires the multi-up multilayer ceramic laminate of claim 20, 
where the first and second continuous non-densifying structure is metal, ceramic, 
polymer, or a combination thereof. LEE teaches that the constrain layer can be 
alumina, glass, or glass/ceramic (para. 0033). 

w. Claim 23 requires the multi-up multilayer ceramic laminate of claim 20, 
where the first and second non-densifying structure is a metal selected from the 
group consisting of molybdenum, nickel, copper, tungsten, stainless-steel, and 
zirconia. NATARAJAN teaches a plurality of non-densifying structures selected 
from the group consisting of molybdenum, nickel, copper, tungsten, stainless- 
steel, and zirconia (col. 9, lines 46-49). One of ordinary skill in the art would use 
the materials taught by NATARAJAN in place of those in the references above as 
combined because all are analogous arts, and the materials of NATARAJAN are 
functional equivalent alternate expedients of those used in the references as 
combined. 
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x. Claim 24 requires the multi-up multilayer ceramic laminate of claim 20, 
where the first and second non-densifying structure as a thickness of 
approximately 0.0003 inch to 0.001 inch and a width of greater than 0.5 mm 
(0.02 inch). NATARAJAN teaches non-densifying structures with a thickness of 
0.0003 inch to 0.001 inch and width of 0.002 inch to 0.008 inch, as well as the 
fact that it would be obvious to one of ordinary skill in the art to vary the width 
and thickness of these structures (col. 6, lines 50-57). Therefore, it would be 
obvious to one of ordinary skill in the art to practice the method of claim 20, 
where the first and second non-densifying structure has a thickness of 
approximately 0.0003 inch to 0.001 inch and a width of greater than 0.5 mm. 
y. Claim 25 requires the multilayer ceramic laminate of claim 1 4, further 
comprising discrete tailored shapes to control local distortion within the multilayer 
ceramic laminate. LEE teaches windows in the constrain layer that are in 
positions complying with the materials printed on the ceramic body (para. 0020). 
One of ordinary skill in the art would understand this constrain layer, therefore, to 
be a shape that is tailored to the printing on the ceramic body. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to NICKOLAS HARM whose telephone number is 
(571)270-7605. The examiner can normally be reached on Mon-Thurs, 7:30a-5:00p 
EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Philip Tucker can be reached on (571)272-1095. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/NICKOLAS HARM/ 
Examiner, Art Unit 4191 



/Mark A Osele/ 

Primary Examiner, Art Unit 1791 
June 5, 2009 



